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Proposed Experiments

* Molecular analysis of mat communities,

 Rate measurements to assess capacity
to oxidize CH,,

* Isotope probing experiments to directly
assess the cellular uptake of CH,.




Early Results

13C-DNA Yield
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Potential Impact

 Potential to reveal the identities and
importance of benthic communities in
moderating the flux of methane from
the subsurface to the ocean.




Objective 2

* Develop a regional methane budget for
a classic marine environment
containing methane hydrates and cold
seeps — the Santa Barbara Basin.
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Santa Barbara Basin CH, Budget
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Santa Barbara Basin

UCSB HF Array: Surface Currents 05-Jul-2007 12:00:00 (GMT)
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~ Preliminary Budget: COP Plume
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Preliminary Budget: COP Plume
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Potential Impact

* A closed methane budget for the SBB
will provide a critical case study on the
efficiency of the methanotrophic

biofilter for preventing methane release
to the atmosphere.




Objective 3

* Determine the primary controls on
aerobic methane oxidation in marine
waters overlying environments with

methane hydrates and cold seeps.
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Proposed Experiments

« Methane Concentrations
* Methane Oxidation Rates

« Compare against:

— Depth, Oxygen, lllumination, Water mass
history, Circulation, Basin restriction,
Proximity to shore, and other
Environmental factors.




Potential Impact

* Quantitative relationships between
environmental conditions and methane
turnover can be used to predict the
potential of marine methane to escape
into the atmosphere, and will feed
important parameters into carbon cycle
models




Schedule

2010

Objective 1
Mat Sampling
Mat Analyses

Phylochip
Objective 2

CH, Analyses
CH, Budget

Objective 3

Sampling COP— > SEEPS 09 COP/SBB

Analyses COP——» SEEPS 09 COP/SBB

Targets of Opportunity:




Milestones

Milestone 1: Successful installation and sea trial of the CTD
rosette system and ADCP. 4/1/09.

Milestone 2: Confirmation of 3H-CH, oxidation and 3C-CH,
uptake by benthic microbial mats from Coal Oil Point seeps
7/1/09.

Milestone 3: Completion of the SEEPS 09 cruise. Estimated
completion date for this milestone is 1/1/10, but the timing
will necessarily depend on the UNOLS scheduling. Currently
scheduled Aug 27 — Sep 15, 2009.

Milestone 4: Conduct a preliminary analysis for mmo and
16SrRNA gene sequences for putative methanotrophs from
the Santa Monica Basin, and compare to sequences from
Coal Oil Point seeps. 7/1/10.

Milestone 5: Complete a preliminary analysis of current
velocity data and oxidation rate data from the SEEPS 09
cruise. 10/1/10.

Milestone 6: Complete the ocean-going sampling program,
and perform preliminary analysis of all physical and chemical
data to ensure sufficient data for further analysis. 4/1/11.




